Gravitational interaction between planets and planetesimals plays an important role not only in planet formation but also in the origin and dynamical evolution of small bodies in the Solar System. When planetesimals encounter with a planet, in most cases they experience either gravitational scattering by the planet or collision onto it. However, in some cases planetesimals can be captured by the planet's gravity and orbit about the planet for an extended period of time, before they escape from the vicinity of the planet. This phenomenon is called temporary capture, and may have played an important role in the origin of irregular satellites and Kuiper-belt binaries, as well as dynamical evolution of short-period comets.
Numerical Method: We examine temporary capture using three-body orbital integration. When the masses of planetesimals are much smaller than the other two bodies' masses and the planet orbits about the Sun in circular orbit, the problem of motion of planetesimal is called restricted three-body problem. We integrate equations of motion for planetesimals with various initial orbital elements, using the forth-order Hermite integrator.
Rusults:
We found four types of capture orbits by our present global integration, as we did in our local three-body integration [1] . The orbital shapes in the case of capture in the vicinity of the planet are consistent with those found in our previous work [1] . However, the shape of temporary capture orbits which revolves outside of the planet's Hill sphere was found to be bent due to the effect of the curvature of the guiding-center orbits. On the other hand, the other three types of capture orbits are located in the vicinity of the planet, thus the effect of the curvature was negligible. The size of the region swept by the planetesimal trajectory during temporary capture increases with increasing mass of the planet; thus the above curvature effect becomes significant when the size of temporary capture orbits is comparable to the planet's orbital radius. Therefore, this curvature effect needs to be taken into account when we examine the source region for planetesimals that undergo temporary capture by a giant planet. We will discuss the rates of temporary capture obtained by our global calculation and compare them with our previous results of local three-body calculation.
